In this paper,we give the upper bound and lower bound of k-th largest eigenvalue A~ of the Laplacian matrix of a graph G in terms of the edge number of G and the number of spanning trees of G.
Introduction
Let G be a simple graph with vertex set V = {vl,v2,"" ,v~} and edge set E = E(G). Denote the degree of vertex vi by dl. Let D(G) = diag (dl,d2,.--,d~) and A(G) be the diagonal matrix of vertex degrees and the adjacency matrix of G, respectively. Then L The eigenvalues of the Laplacian matrix are important in the graph theory, because they have a relation to numerous graph invariants, including connectivity, expanding properity, isoperimetric number,maximum cut, independence number, genus, diameter, mean distance, and bandwidth-type parameters of a graph (see for example, [6] [7] [8] and the references therein). In many applications one needs good lower bound and upper bound of the k-th largest eigenvalue of L(G), especially the largest and the second smallest eigenvalue of L(G) (see, for instance, [6-8]) .
(G) = D(G)-A(G)
In this paper, we always assume, without loss of generality, that G is a simple connected graph of order n. Firstly, we give the lower bound of the largest eigenvalue of L(G) and the upper bound of the second smallest eigenvalue of L(G). Moreover, we will give the upper and lower bounds for the k-th largest eigenvalue hk of L(G) in terms of the edge number e(G) and the number c(G) of the spanning trees of G.
2, The Largest and Second Smallest Eigenvalues of L(G)
In many applications, the largest eigenvalue hi and the second smallest eigenvalue An-1 (algebraic conectivity) of a Laplacian matrix L(G) are important and useful. We will give the lower bound of hi and the upper bound of h,~-z of L(G) separately in this section. Proof. Clearly, i<j<i_<.-4
